Background: Among cognitively intact patients, self-and caregiver report of patient pain has been associated with worse psychological health for both the patient and caregiver. Little existing research examines factors associated with patient self-report of pain and caregiver report of patient pain among community-dwelling persons with dementia.
INTRODUCTION T
HE NUMBER OF POTENTIALLY PAINFUL medical conditions a person may have increases with age. For example, diabetes, postherpetic neuralgia, spinal stenosis, osteoarthritis, gout, pseudogout, and osteoporosis may result in neuropathic pain and/or nociceptive pain. [1] [2] [3] [4] [5] In addition to being more common with age, many of these conditions affect multiple sites, compounding the impact of the pain. The prevalence of dementia also increases with age, 6 and persons with dementia suffer from many of these pain-producing, chronic medical conditions. 1 These conditions may help explain why up to 80% of residents in nursing homes report pain 1, 7 and almost a third of persons with dementia who reside in the community report pain prior to routine clinic appointments. 8 The assessment of pain in persons with dementia can be challenging and may require multiple evaluation methods. 9 In persons with mild to moderate dementia, self-report appears to be reliable. 10 However, as a dementia progresses and short-term memory worsens, persons with dementia may have greater difficulty remembering their pain experience between clinic visits. 11 Caregivers can provide valuable information about the patient's pain experience, and many in the field recommend asking caregivers about the patient's pain. 9 Through the incorporation of varied assessment methods, clinicians obtain a more comprehensive assessment of pain and decrease the odds of missing significant pain in this vulnerable population.
In addition to the physical, psychological, and social suffering brought about by pain, self-or caregiver report of pain may be associated with poorer health status for either informant. Pain reports in cognitively intact, community-dwelling older adults have been associated with poorer function, higher rates of depression, and a poorer quality of life. 9 Similarly, in the nursing home, pain has been associated with poorer function 12 and higher rates of depression, 12, 13 as well as increased reports of agitation. 13 We are unaware of any studies among community-dwelling persons with dementia examining the association of patient reports of pain with factors such as patient depression or function or caregiver depression or strain. Similarly, we are unaware of any studies exploring relationships between caregiver reports of patient pain and these factors. Additionally, some of the limited number of studies that have been published to date that identify patient and/or caregiver factors associated with pain have not included a multivariate analysis to help account for other factors that may modify the observed effects.
In this paper, we address some of the current deficits in the literature. This analysis has three goals: (1) examine patient and caregiver factors associated with patient self-report of pain among community-dwelling persons with dementia, (2) examine patient and caregiver factors associated with caregiver report of patient pain, and (3) identify significant covariates associated with self-and caregiver report of patient pain in univariate analysis and determine if any modifying effects occur with covariate adjustment in a multivariate model.
METHODS

Study population
The analyses presented here are part of a larger demonstration project, PEACE (Palliative Excellence in Alzheimer Care Efforts), which enrolled community-dwelling persons with dementia and their family caregivers. A total of 150 patientfamily caregiver dyads were recruited from an outpatient geriatrics clinic affiliated with the University of Chicago Hospitals between July 1999 and June 2000. Details outlining the methodology have been published previously 14 and will only be described briefly here. The University of Chicago Institutional Review Board reviewed and approved the study.
Data collection
Trained research assistants conducted separate interviews with patients and caregivers, usually before a regularly scheduled outpatient clinic appointment, with each encounter taking from 15 to 40 minutes. Patient and caregiver interviews occurred at study entry and every 6 months thereafter for 2 years. For inclusion in the current analyses, we needed patients and caregivers to have completed reports of patient pain on the same day. If more than one paired pain report existed, we included the earliest in these analyses.
Pertinent information from the patient interviews used in the analyses includes demographic questions and a pain assessment, as well as the
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Folstein Mini-Mental State Examination (MMSE) 15 and the Geriatric Depression Scale (GDS). 16 Information used from the caregiver interviews includes demographic questions, the Beck Depression Inventory, 17 the Caregiver Strain Index (CSI), 18 caregiver reports of patient behavior on the Cohen-Mansfield Agitation Inventory (CMAI), 19 the Katz Index of Activities of Daily Living (ADL), 20 Instrumental Activities of Daily Living (IADL), 21 and their assessment of the patient's pain. Immediately following the interview, the research assistants completed the Charlson weighted index of comorbidity, 22 a medical complications checklist, the Functional Assessment Staging (FAST), 23 and additional patient demographics from the medical record. Also, the etiology of the patient's dementia was recorded as listed in the patient's medical record.
Pain was assessed using the Verbal Descriptor Scale (VDS), which assesses the presence and severity of pain on a 7-point scale. The scale's psychometric properties in persons with and without cognitive impairment have been well described elsewhere. 10, 11 Patients (and caregivers) were asked, "How much pain are you (is the patient) having right now?" while the interviewer presented a card visually depicting the scale. The card contained a series of phrases that describe pain and a corresponding numeric value: no pain ϭ 0, slight pain ϭ 1, mild pain ϭ 2, moderate pain ϭ 3, severe pain ϭ 4, extreme pain ϭ 5, and pain as bad as it could be ϭ 6. Patients and caregivers selected a phrase or number on the card that best described patient pain.
Statistical analysis
As we were most interested in modeling the presence or absence of any pain, patient and caregiver reports of pain on the VDS were dichotomized into "any pain" or "no pain." Selfand caregiver reports of patient pain were crosstabulated and tested for associations by chisquare analysis for categorical patient and caregiver variables and by analysis of variance (ANOVA) tests of differences in means for continuous variables. Pearson correlation coefficients were generated to identify any significant relationships between patient and caregiver variables. Associations that approached statistical significance (p Յ .10) in the univariate analyses and standard demographic variables were selected for subsequent multivariate logistic regression analyses. 24 We modeled the odds of patient-caregiver pain report (any pain or no pain) with these selected patients as well as caregiver characteristics. Statistical analyses were performed using SPSS version 11.01 (SPSS Inc., Chicago IL).
RESULTS
Of the 150 patient-caregiver dyads enrolled in PEACE, 115 pairs (77%) had at least one interview cycle where both patient and caregiver gave usable responses to the VDS on the same day. Of these 115 pairs, 66 (58%) were obtained at study entry, and 37 (32%) from 6-month, 9 (8%) from 12-month, and 3 (3%) from 24-month follow-up interviews. There were no significant differences in race, education, or age between the 115 patients and caregivers included in these analyses and the complete cohort of 150 dyads. The demographic characteristics of patient subjects and caregivers are displayed in Table 1 . The etiologies of the patient's dementias are 37% Alzheimer's disease, 25% mixed, 22% cerebrovascular, 4% other, and 12% undetermined. Patient FAST scores were grouped into stages 1 to 4 (needs assistance with IADLs), 5 and 6 (needs assistance with ADLs), and 7 (complete assistance needed), with 53.6%, 46.2%, and 0% of patients coded into each group, respectively.
Of the 115 patients and caregivers, 37 patients (32%) self-reported pain and 57 caregivers (53%) reported the patient was currently experiencing pain. Table 2 displays the association between patient self-report of pain and patient and caregiver factors. While no patient or caregiver factors were associated with patient pain report at p Ͻ .05 significance level, one patient factor, higher scores on the Folstein MMSE (p ϭ .10), and one caregiver factor, not being depressed based on the Beck Depression Inventory (p ϭ .079), approached statistical significance. Dichotomization of the Folstein MMSE into greater than or equal to 10 (mild to moderate dementia) and less than 10 (severe dementia) was not associated with patient pain report (p ϭ .38). Table 3 displays the association between caregiver report of patient pain and patient and caregiver factors. Caregivers were significantly more likely to report the patient to be in pain if the patient did not report depression based on the Geriatric Depression Scale (p ϭ 0.036) or if the caregiver reported higher levels of patient agitation as reported on the CMAI (p ϭ 0.038). Caregivers who reported patients to be in pain had more years of education (p ϭ 0.029) and were more likely to be depressed themselves based on a cutoff score of 5 or higher on the Beck Depression Inventory (p ϭ 0.019). There was also a trend for younger caregivers to report persons with dementia to be in pain (p ϭ 0.078). Caregiver selfreport of depression and report of patient agitation on the CMAI were positively and significantly correlated (r ϭ 0.357, p Ͻ .001). Table 4 displays the results of the logistic regression of patient self-report of pain (any pain or no pain) by standard demographic variables and those patient and caregiver variables found to approach statistical significance in the univariate analysis. None of these variables were significantly associated with patient pain reports when they were entered in the logistic regression model. Tables 5 and 6 display parallel results of two logistic regressions of caregiver report of patient pain. Given that caregiver depression and patient agitation exhibit a nontrivial linear relationship, which violates the assumption of independence among predictors, separate logistic regressions were generated for each of these two predictors. Table 5 displays the results of the logistic regression with caregiver depression included in the model. Caregivers who are depressed based on the Beck Depression Inventory have an almost threefold increase in the likelihood of reporting patient pain compared to caregivers who were not depressed (p ϭ 0.029). Table 6 displays the results of the logistic regression with patient agitation included in the model. For every 1-point increase on the CMAI, there is a 3% increase in the likelihood of caregivers reporting patient pain (p ϭ 0.049). None of the other predictors entered into either regression model reached statistical significance at the .05 level, though caregiver education approached significance. 
DISCUSSION
We believe that this study is the first to explore the relationship between reports of pain and both patient and caregiver factors in a sample of community-dwelling patients with dementia. It is, thus, especially useful to discuss the implications of our findings in comparison with data in the literature from either longterm-care settings or studies of cognitively intact patients.
First, in this study, patient report of the presence of pain was not significantly associated with the degree of cognitive impairment. This finding is consistent with previous research done in other settings, such as the nursing home or assisted living where cognitive impairment in the mild to moderate stages was not associated with a patient's report of the presence of pain. 7, 25 These findings support recent recommendations made in the American Geriatrics Society's Guideline on the Management of Persistent Pain in Older Adults to directly ask patients about pain, even those with cognitive impairment. 9 Clinicians should feel confident in querying patients with mild to moderate dementia about their pain and understand that patients do not appear to report more or less pain as a result of mental status alone.
Second, in this study of community-dwelling persons with dementia, we found no association between patient self-report of pain and the patient's mood, function, or other patient factors that we measured. Interestingly, other factors associated with the report of patient pain in persons with cognitive impairment have been most extensively studied in the nursing home and have yielded varying results. Patient report of pain in the nursing home has been associated with greater functional impairment 7, 12 and depressive signs and symptoms 12 in several studies, but not in others. 1, 25 The conflicting results may be related to the variability in the intensity of pain, the underlying burden of medical comorbidities, or the pain assessment method (patient report, caregiver report, observation scales). Many of these associations were modest, and not all analyses that found associations included a multivariate analysis. 7 Third, our finding that the patient's report of pain was not associated with the psychological health of the caregiver, such as depressed mood or caregiver stress, stands in contrast to studies of the family caregivers of cancer patients. For ex- ample, patient pain report has been found to be associated with worse health in the family caregivers of oncology outpatients. 26 In that study, family caregivers of patients who reported pain had significantly more depression than with pain-free patients. It is possible that since caregivers of patients with dementia already experience a higher burden of stress and depression than nondementia caregivers, 27 the impact of patient pain is less in this population. While some research exists on factors associated with the report of patient pain, as discussed above, few if any studies examine patient and caregiver factors associated with a family caregiver's report of patient pain. The identification of such variables is extremely important as health care providers come to depend on the caregiver's report of patient pain as the patient's cognitive state declines. In our study, increasing levels of patient agitation were significantly associated with the higher rates of caregiver's reporting patient pain. Specifically, for each 1-point increase in the CMAI, we found a 3% greater likelihood of the caregiver to report the patient to be in pain. Pain identified through patient observation scales or proxy report (both family and nonfamily caregivers) has been associated with agitated behavior in both long-term-care facilities and in adult day care centers, respectively. 28, 29 This association between agitation and pain suggests that both professional and family caregivers may be interpreting the presence of agitation or behavioral changes as indicators of pain in patients who may be having difficulty communicating verbally about their pain. In fact, many experts in the field recommend an analgesic trial for empirical treatment of agitation. 30 Caregivers in our study who were depressed were significantly more likely to report that the patient was in pain than caregivers who were not depressed. In contrast, caregiver stress was not associated with the caregivers report of patient pain. As the current analyses are cross-sectional in design, we cannot determine the direction of causality. It is possible that untreated or undertreated pain in the patient contributes to depression in the caregiver. On the other hand, it also is possible that depressed caregivers view the experience of the patient through a "dark lens" and report pain at too high a rate. This latter interpretation would be consistent with a number of other studies, including our own work on discord between patient and caregiver reports of pain, 8 other work on caregivers rating pain higher than reported by cognitively intact patients with cancer, 31 and a recent study of caregivers with higher burden rates reporting the quality of life of patients with mild to moderate dementia lower than the patients rated it themselves. 32 It is also worth noting that the measure of patient agitation in this study, the CMAI, was reported by the family caregiver and was significantly correlated with caregiver depression, raising yet another possible complexity-the agitation rating could have been influenced by caregiver depression.
There are several limitations to this study. First, our self-and caregiver's report of patient pain was based on a single-point estimate of "pain right now." Second, rates of self-report of pain by patients are lower than those previously published studies of persons with dementia in other settings such as the nursing home, which may have influenced the results. Third, while PEACE subjects were similar demographically to other patients in our geriatrics practice, they comprise a convenience sample from a single clinic at one institution. Fourth, a majority of participants are African American women, which may limit the generalizability of the findings to other populations.
In conclusion, this study adds new and clinically relevant information on caregiver and selfreport of pain for persons with dementia who reside in the community. Patient report of pain was not associated with any patient factors, including patient depression, functional status, and extent of cognitive impairment. Clinicians should ask patients with dementia about pain directly and treat its presence accordingly. Caregiver report of patient pain was associated with reports of increased patient agitation and the caregiver being depressed. We would not want clinicians to discount the pain reports of depressed caregivers. Instead, we urge clinicians to routinely ask about and treat pain, but also to routinely assess patient agitation and caregiver depression. Additional research is needed to better understand the complex relationships between these factors in community-dwelling patients with dementia, including how these factors may be affected by the presence of family caregivers rather than professional care providers in nursing homes.
